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NOTES ON COTTON IN BEHAE. 


rpHE following notes on cotton growing in ReliRr are pub- 
-L lisheJ for the information of planters and otliers inter- 
ested in cotton, Tlio notes on the cultivation of cotton 
have been revised by In G. Esq., (dhciating Inspector 
General of Agriculture, and by b\ EJctcher, Esq., Deputy 
Director of Agriculture, Eombay. TJieso notes Iiave been 
compiled from obscrvatior.s made at Pnsa and during my 
tours ill Beliar, and I talce this opportunit}" of expressing my 
indebtedness to planters who gave me opportunities of visiting 
their cotton cultivation. 


H. MAXWELL-LEFROY, 

Imperial EnlomologisU 


Alkicultouat Research Txstttute, 
PusA, Bkxgal* 




NOTES ON COTTON 
IN 6EHAR [N 1904: 


The experiments with cotton at Pnsa ba^•e not yet given any definite 
results which will help cotton experiments elsewhere in Rehar, and still 
more is it im])Ossil)le to offer any recomniendatio]i in regard to general 
cotton enltivation in Rehar, But as several planters are themselves 
making experiments, it is ho])ed that the following observations based 
upon iiiv exnmijiation of cotton at Pusa and other parts of Rehar may 
prove of some use to persons who still desire to experiment with cotton, 
particularly in ivgard to the important matter of cotton pests. A con- 
siderable area of cotton has been grown dining the year 1^04-1005 in 
Beliar. with a small area left from MtOT sowings. At the present time 
the results are very indefinite. The matter ^^■ill be ch>aror by next April 
and May when the growing crop lias beeii iiarvested. 'the main points 
to be aimed at arc ; — (1) Vigorous cotton ]>Ianls yielding freely either at 
regular intervals or in one crop after a short tiine : (2) Good lint, fetching 
a high price ; (tl) Cotton that does not vieli.! in the rains : (1) Plants free 
from disease. 

(1) It is important that cotton should come in bearing all at once, 
giving few pickings ; one mav aim at a short-lived plant yielding freely 
and then dying fas in India generally) or a more permanent plant which 
yields heavily at certain seasons and which is pruned or cut down every 
season (Perennial cottons such as Tree cottons. Sea Island, and others). 
The gro.ss yield of cotton lint and seed must he high and the proportion 
of lint as large as possible. 

(2) 'JTie rjiiesfioii of good lint for the market is one that cannot be 
considered here. Samples of all cotton grown this season shoxdd be sub- 
mitted to brokers or experts for valuation at once. 

01 I. 0. Agri. 
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(8) Cotton should nor bear in tho rains ; it will do so if allowed to 
grow for t^YO seasons and not cut down before the second rains, but such 
cotton has little value, 

(4-) Plants free from disease are produced bv good cultivation and 
treatment. Xo fungoid diseases are a]')parently to he found but insect 
pests are observed. It should Ite remembered that most of these can be 
checked, that they are worst from June to October, and practically do 
not barm cotton in the winter. It is therefore important to get cotton 
to yield during and after tlu- winter, the atter l)eing probably the best. 
There is some importance in choosing varieties not attacked by 
certain pests but this is a smaller matter than the above eonsidcrations. 
Cotton sown in early Juno and yielding in September is much more 
liable to insect pest tlian cotton sown in September and yielding in 
March. 

Varieties . — Some hundreds of varieties inav l)e seen at Pusa but agri- 
culturally the cottons grown may lie classed as ■ 

fl) Bebar DCslii, i.c., Indigenous cotton. 

<:2) Other DCdiis. 

(J) .Vcclimatised American Cotton. 

(J) American Ctitton. 

(o) Tree Cottons. 

((i) Egyptian t'otton. 

We may consider them in order, in the light of tlie above points. 

(1) Behar De.du is the ordinary cotton grown bv cultivators with 
Arhar or other cro])s. It i.s a vigorous growing plart, healthy and fairly 
free from diseases. The yield is uncertain as yet. It thrives with other 
crops that draw much of the moisture from the soil making its chief 
growth after they arc removed. It may l>e accepted that something 
better than this cotton is to be aimed at. 

(2) Deshi Cottons, e.c/., Broach, Xavasari, Gogbari. As grown bv 
planters, they form vigorous busby plants, with great vegetative vigour 
and little fruiting vigour. Some fifteen months old cotton has never 
yielded. It withstands the rainy seasoii better than other cottons and 
grows freely. It is liable to three pests, Stem Weevil. Bud Moth and 
Mealy bug, which do not attack some other cottons. On the whole, 
whilst these cottons may be an improvement oji the Behar Deshi, there 
is no reason to believe they are worth growing bv planters. The yield 
must first be determined. 
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(H) AccUniatised AiueriL'aB Cotton (Dharwai and Ca\vn])Ofe (.‘otton). 
Tliese have* stood the edimate better than any except Deshi kinds, 
Acoliniatisatioii prod^u'cs a healthy plant but aho deterioration in lint 
(J. Mollison). Seed of American varieties aiadiinatised in other parts 
of Ijidia docs bettor than newly imported seed, it grows best, is free 
from most pests, yields l)efoi'e the cold weather (and probably after), 
and in some cases seems to do well in the second year. These 
acclimatised .\niericans give some promise of ultimate success. It 
would be worth experimentally growing tlie ])est seed under flie condi- 
tions discussed below. 

They suffer from leaf caterpillar, and (freon Leaf Hop])cr. which arc 
far less serious than otlun’ pests and easily checked. 

(I) American Cotton (Allen's Hybrid, Texas Biof Boll, King's Im- 

proved, Boyd's Prolific, Russell Long Staple, Truitts Big Boll, etc.). 
These, have almost universally clone badly oi died out. This is due, not 
to disease, but to adverse eonditions. Allen '.s Hybrid, King's fmpwved 
and Boyd’s Prohllc show some [)j'omise. The important pouit with 
them is to jueserve the seed for next year from the best plants of the 
present year, rcinembering that acclimatLsaliou improces the ]dants, 
that nearly all unacclimatiscd seed failed this year, that for every estate 
the conditions are different. The seed of the best plants, which is now 
one year’s acclimatised, should do better next vear. If American cotton 
is to do well, it wik l:)e this seed that is acclimatised here. Furtlier, under 
tavourable conditions, American cotton lias been growo and has yielded 
tills season ; the (|uestii>n is one of favourable conditions and cultivation 
not fully imderstoud as yet but which may be so in a short time. Tlieit 
the acclimatised seed will be worth growing. The seed of only the. best 
plants that yielded this year should be kept and sown (‘Xperinimitally 
next year, it would be unwise to plant large, areas. » '■ 

(5) Perennial (,‘ottons, such a.s Tree (.'ottons, Carovonica. iSea Island, 
and the like. — ^This class includes a great variety of cottons of which 
little is yet Imowti, It is probable some may do well, yield freely and 
prove remunerative : at present no variety can be recommended, and only 
experiment will rdiow what can be grown on any estate. It is uncertain 
when or liovr those cottons will yield, whekher they will stand the 
winter, what pcst.s they get. Plants that are not vigorous are. at lacked 
by pests. I he indigenous tree cottons of Behar are extraordinarilv 
vigorous and healthy, a[)parent]y yielding largely ; but thev arc grown 
under peculiar conditions and may not grow so well in the tield". They 
show promise, and every variety foujid in the District deserves a trial. 
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(0) Efftfpfian. — (Yennovitcli, Metafifi, etc.).— l.ittle has been grown 
and there is not. enough to give anv definite conclusions. Grown with 
irrigation in Apiil. it has yielded a tail plant, suffering much from pests 
in the rains and not promising. Xo better results are gained by growing 
in June without irrigation. Egyptian cotton seems very unpromising. 

Cultivation, etc. 

Cotton in Jiehar failed largely as it could not stand the wet season. 
No otlicr conclusion is possible. Insect pests generally had nothing to 
do with it, nor can other diseases lie found. It was simply excessive 
moisture. On the wdiolc, cotton in land under trees was far more healthy 
than cotton not near trees ; coLtoii with Makai and Urid was better 
than cotton with ^lakai alone, and the latter w-as far better than cotton 
alone ; cotton on higher land was better than on low lying land ; the 
whole points at once to drainage, (.'otton would have done much better 
with a small rainfall, or on better drained lajid. in some cases the 
Makai was sowti much too thickly smothering the cotton. Tlie problem 
is one of the drainage or of otherwise improving the conditions ; that is 
paramount. This fully agrees wdth the conditions under which cotton 
is grown generally, as in United States of America. AVest Indies, the 
Deccan, 8iud, and Egypt. 

There seem to be three ways of improving methods of cotton cultiva- 
tion : — 

(1) Drainage. (2) Growing with other crops. (J) Sowing at 
another time of the year. 

It is not possible to say wliat will be the effect of these, but they are 
the lines on wliich experiments should he tried. I would suggest (1) sow 
some on ridges, two feet or more apart, at least tw'elve inches high. This 
is done with Barbados Sea Island cotton (the best in the world) and with 
American cotton. At the same lime, any possible drainage would be of 
advantage. 

(2) Sow Ollier crops with the cotton, c.f/., Makai or Uiid, or any oilier 
crop that will grow and suck up the moistiu'e ■. t Iial is a matter that I am 
not competent to discuss but must be worked out. by expenment. 

(d) Soir al anolher time, not in Jinte.—TiliQ cotton was sown in June, 
and in :\pril with irrigation (Egyptian and American). Xeitlier was a 
success. I would advise sowing some trial plots in August, September 
and Octob.er. If tlir* cotton germinates then, it will not have to struggle 
through the long rainy season, it will be ^vell established by the end of 
November and should crime on well in the following hot weather. In 
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this way not only will tlu* wet. be a\'oi{.led, but the insect- pests which are 
worst in June, July and August will not affect it. and tfte cotton will be 
produced in the dry weather before the raitis. If the plant of perennial 
variety is then cut down it may grow freely in the next mins and vield 
again in the second year. This would a|)]:)ear to best approximate to 
the conditions luider which (.‘otton i.s grown elsewhere, and to be tlie ex- 
periment best worth trying, At the same time it is not certain ho^v the 
cotton will stand the wi?iter, and tliis can only be regarded as an experi- 
ment to be tried on a small scale. 

Tlie conclusions ai’iived at now are generalh' : — 

{}) That (he seeds of the best ])lants of the American cotton grown 
tills year should be ke))l for resowing on a small scale. 

{' 2 ) That this resowing sliould he done ; 

in Tune with other crops and on ridges, in the best lands 
witli every pos.sible drainage nr help to water extraction, 
(I'd hi August, l^ejitember and Octolier, lurfli on tlie flat and on 
ridges. 

(d) J'hat acclimatised .American seed may be worth another trial, 
fd) That every tree cotton found on tlu' estate de, serves a trial, as 
uell as other tree cottoji.s of diffei'ent tvpes. 

!•)) That in no case should cotton be grown with a view to protit in 
the first ;vear hut only as an experiment. 

Theie are other considerations, but [ have discussed the main ju'ob- 
leiiLs and indicated what 1 believe to be the rational course. 

f he (jucstioii oi manures cannot h(' gone into here t some experi- 
nieiit'^ can bo seen at l^usa. and cases have lietni seen where the close 
])roximity of saltpetre works unjiroved the cotton. The pests are a niinor 
feature of the jiroblem and will he discussed later : one ina.v say that 
Deslii are liable to the worst that American suffers from preventable 
pests, and tliat tliere are some that attack all alike. There is nothing to 
8how that tliere is an\' pest-proof variety, and for <‘ae]i variety of cotton 
certain pests can be expected and dest roved. There are sonic himdreds 
ol varieties of cotton under trial at Pusa. but since on each estate the 
results are not the same, the experiments there should be checked by 
small experiments on (‘acb estate. 

Insect Pests of Cotton in Behar. 

A total of 14 pests of cotton are known in Behar, of which T are at- 
present knotvn in Behar only, and 11 arc general to cotton in India. 
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Sonif of these have no I. been fully worked out, and it is only possible to 
indicate what should be done to check them. Full accounts of others 
will be })ul)lisbed tins year, with illustrations, and any planter growing 
cotton who desires to know more about these pests can obtain informa- 
tion from the Entomologist, 

l^horter accounts of the commoner ones are being printed in leaflet 
lorin, and cojiies of thesii will be sent to any planter who finds the pest on 
his cotton. 

At present a very short diagnosis of each pest is given, so that the 
pest may be recognised easily, aiid the method of treatment is indicated. 

These ])ests do not attache all the cottons grown ; \ state here what 
varieties are attacked by eardi ])est, classing the cottons as : — 

(1) Bengal Dcslii, be., the indigenous cottun grown in Behar by 
cultivators. 

(li) Ih'oach and other Deshi kinds, mostlv from Bomhav. 

(3) Aincricaii including the nerv American kinds such as Allen's 

Hvbrid, <‘tc. 

(4) Acclimatised American, being Dhainvar American, Cawnporc 

American, Xagpur American, etc, 

(5) Egyptian cotton. 

(6) Tree Cottons. 

.4 , — ntfackiiKj the Leacea. and seen chiefly up to September. 

1. Hairy ('ater pillars (No. ISO). — d'he hairy caterpillars that come in 
numbers and devour tint crops, ar(! well known on indigo and cotton, etc. 
These are the caterpillars of moths and injure cotton by eating the leaves. 
They are liable to appear several times in a year, and probably must he 
destroyed if a good crop is to he got. I have liad no o]jportunity of 
studying them ; probably no other treatment is possible than to use 
Lead Arseriiate, spraying cr dusting it on the plants to poison them. 
This is effective against other caterpillars and will be used this season 
at Pusa, as it is elsewhere. T shall bo glad to arrange to do this as an 
experiment on jdanters' crops when possible ; it is probably the host 
treatment also for indigo caterpillars. 

2. Cotton Leaf Caterpillar {No. 37). smooth shiny greenish eater, 
pillar, with black head, of a length of one inch, whiedr eats the leaves and 
folds them over. Especially attacks the American, American acclima- 
tised and Egyptian cottons, it is active in the rains, developing 
quickly, one brood coming after aimther without cessation. 



.VOTES OV COTTON IV BEHAR, 


7 


This insect feeds on the Ladv finger (Bliimia, or Hnnifiroes) and from 
that attacks cotton. It is important not to gnnc tliis ])]ant at all on 
estates where the cotton is growji as it i)rings the j)est. (This applies 
also to the bolhvonns, red bug and diisiy bug.) Where tlie pe-t is found 
earlv in tlie season, it must 1)0 destroyed ])y hand picking, a gang of 
cooties picking od tlie ca(ei'])i liars into tins, in whicii a little kerosinc and 
water is placed. If this is not done wlien the caterpillar first comes, 
iL will multiply so fast as to render this impossible ; tlien there will be 
no remedy but to spray with f.ead Arseniate or to dust this on. 
This pest is likelv to be serious if not checked, but it can be checked if 
taken in time. 

0. The Cofto)i J^udiro}-}n {.Yo, 80). — A small green caterpillar, not 
more than onc-iijiird of an inch long, which lives in the leaves at the end 
of the shoot and ties them together into a little knot. This knot with- 
ers. and that shoot cannot grow any further. The pest is chiefly found 
on Deslii cottons and is not serious as a rule, ff much is found it is 
easily picked off, the little withered mass at the end of the shoot being 
simply ])ioked off and burnt, 

1. The Spotted Bollivonns (Abr r.'i.76A'). --Jkirk coloured .spotted 
caterpillars, short arid fat, which destroy the top shoots by boring down 
from the tij") : they arc worst in Egyptian and American cottons. This 
damage is itself not important, but as these insects later attack the bolls, 
it i.s inijjoiiant to check them at thi.s time. If these witlunTal Imaiiclies 
are cut off and burnt, the first brood will be destroyed : this must he 
done in August If it is not dome tlie later l)roods attack the lniHs and 
there will be much loss of cotton. 

b. The ]yh}fe ]Vee>'il (An. 6').~ A whitish weevil, which is ver\' 
common on cotton and indigo. It eats the leaves and exu-ept when verv 
abundant does no liarm. 

b. The Cotton l.eaj Hoppo (AW. 82^.- very tiny green flv, found m 
great numhers in American cottons especiallv, when tlie.se are weak. 
This }H’st may lie neglected if the cotton is stroijg and healths- : if it is 
weak and stunted the insect will suck the leai'cs, cause tliein to wnitikle 
and turn red. and may finally kill them. It is not realty a pest but an 
indication of an unlicrdthi' plant. It can be checked oji valnalhe plants 
by spraying with f'rudc Oil Emulsion, but this is not worth doing unless 
the plants are cspeOally valuable. 

B. —Insi'cis ni. thi‘ StviH. 

7. The Stem Bom iNo. Sometime.s a cotton plant dies suddenly 
withering in a few days ; this is due to a long white grub, which lias eaten 
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out the centre of the stein, just above tlie ground. It is found in D^hi 
cottons, and is a eoinmon pest in Boniliay. It has been found once in 
Bebar. There is only one treatment, to pull out these withered plants 
and burn tliein. in older to check the second brood. It is mentioned 
bere as it may increase in Bebar, Init it is not as yet a serious pest. 

d. TJir Stem Weed'll iXn. 140). — h is found that the Egyptian, Deshi 
and Tree cottons are attai'ked by a minute weevil, whose grub tunnels 
in tlie stem just above the grouinb The grub is a v('ry small white worm 
which eats the stem inside - the stem swells at that point, and when a 
high wind comes, the jilant breaks off. Very many plants were lost from 
this cause in 1904, .Vt present no remedy is known for it ; it has not 
been studied in detail. It is jiroliablv advisable not to grow Egyptian 
cottons, or Broach Oeshi. or certain tree cottons, where this pest is 
found. 

I can only advise a careful watch on the plants from the first, to see 
if any are swollen at the base and have the post. It will be carefully 
studied this year at Busa and if any ])lanter finds it, he slumld communi' 
cate with the Entomologist at Pusa. 

('. -Inserts in the Boll. 

1.) The spoUnl holheoenis {No. / 'j.lOH). 

9. J The pink bolhi'ODu ^No. 74). 

'rhese three eaterpiUars eat the growing bolls : they may be found in 
the hobs, the first two being dark, with white and yellow spots, the lattei- 
white with pink spots or (piite pink. 

They are very contmon and will be found whenevei there are Imlls, 

Xo treatment Is kiiowi- which will sav(' n hoi! once attacked ; the 
remedy advised for the s])otted bollworms af-cv** must be adopted in 
.•Vugust. or bepvre the liolls are formed, as the insects are then eating the 
steins, waiting till the bolls are formed. There is one further remedy : 
when the first crop of liolls {orm, they .should be picked over , the wormy 
ones all reino\ed and liurnt. The wormy ones (‘-an he distinguished by 
the holes made by the worm in getting in. U this is done early in the 
season the first brood in the bolls is Idlled and there are few left to 
multiply. 

10. The Red Cotton Bwj (No, dfJ).-Tbis is a consiiicuous red insect, 
with a black diamond mark at the hind end of the back. It looks like a 
red beetle, but is a plant-bug. It sucks the juice of the developing bolls, 
pushing a long slender beak right into the boll, till it can reach and suck 
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the seeds. It was verv abui^dant at Pnsa \n 1904 a^id was destroyed hr 
eooiies, wlio }iad rarli a paddv \M’ni)t)U' aod a kerosi)ie tiji uilli a Jittl<‘ 
kerosine. He liold tiie winticw under the jdaiit, sliook tiu* 1)uc:s into it. 
and then shook them into tlie tijjs wliere the kero.sine kiih'd tlieni. Tliis 
is (juite simple and very cheap. Tiiis insect mii.st he checked or tlien* 
will be c;roat loss of lint and seed. 

11. The Diisl'jf Coftoii Bug (Ao. -5). — A very small dark colmired bu|ii 
which is found in open b[>lls. As a rule it attacks only I’olls wliicli. have 
been eaten Ijy the bolhvorms and 0 ]U'n ju'cmaturoly. It is a sound prac- 
tice to ].ucl< off (lie bolls ])eriodica]ly and Inirn tlieni. 'I'liey art' useless, 
do no good oit the plant and only breed this pest. 


D, — Miscellaneous. 

The Meuhi Bug {Cor. -5?). -This is a small white bug that lives on the 
shoots of the Deshi cotton ; these swell and twist, fonniiig a peculiar hard 
gall-likc knot ; Dcsid colto]i suffers much from this pe.st. The simple 
trcatmeiU is to ]udl off all tiiese shoots as soon as tliev are seen, 
AVhen Broach and otlicr Ecshis ar<' grown the ])!ants sliouhl be looked at 
when they are, sav. a foot bigdn and when tins Img is seen anumg the. 
leave, s, it must be pulled off, the shoot being removed and burnt. 

h'k 'I'lie large Blister Beetle {No. 50 ). — A large black bcelle with 
orange bands and s])ots. wbicli is hnind feeding 07i the {lowers of cotton. 
It i.s not a ])est. unless ju’cscnt in \eiy lame tnunbers. and does not breed 
in cotton. If it conies in large niimliers if must be eollectcd by handl 
From the above account, it would appear as if cotton couhl not jKJssibly 
be grown with all these pests in it, but it may be remembered that <bev 
do not all attack one kind of cotton, and that many can be checked. 

The important things to do are : — 

(1) During the rains to watch for caterpillars and destroy theiin 

(2) In August or September, to look out for the bollwoi'ms killing 

the shoots and cut the shoots oil'. 

(3) To pick off tlie first lot of bolls attack'ed by bolhvorms. 

(4) To |.)ick off all the unsound bolls and l>urn tliem, not leaving 

them on the ])lants. 

(b) Xot to grow ladyks finger (Bh.inda) within a mile of a cotton 
plant. 

f6) To chock the red cotton bug directly it appears. 

The Bengal Dpshi. Suffers little from pe>fs. as it is hidden among 

til T, G, Agri. 
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otlier crops almost until tlie coUl weather comes on. BoHworms. stem 
borers and mealy bu" attack it. 

Broach Deshi — Sutlers from stem borers, from the mealy bug, from 
red bug, and from bollworma. raterpillars also attack it but not so 
mucli as otlier cottons. 

America)}. — Suffers from leaf caterpillars, from bolhvorms in the 
slioots and b(»lls, from red bug, and from Green leaf hopper. 

K(pjptian . — Suffers from leaf caterpillars, from stem weevil, from 
boll worms in the stem and boll, from red bug. 

Tree Cottom . — Caravonica suffers from stem weevil, boUworms, and 
from a peculiar mealy bug (Coc. 20), The red bug attacks some kinds, 
but many are free from posts so far as observed. 


CALCi.’rr:\ ; iiilsteo bv: sl'pdt. govt. india, 8, hasting? .sinEET. 
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AN OUTBREAK OF COTTON PESTS IM 
THE PUNJAB, 1905. 


Report on Cotton Pests in the Punjab in 1905. 

1. Tlu' failuM' ol cdflon cidj) in ilir inn jorit of 

11j(‘ cotton-jj'i'dw iii^’ <1 j.vi victs df t)ie IHinjal) was dua lo t!ir aciiitn nt 
iiisact pasts, a.ssistr:l to soinr (*\tant Ity aliinala and o1 Inn- condil ions. 
Ill ^^eiiaral tin* sepiiaiina (»f avants lia.s tjaau soinawhat as Follows. 
T1 k“ failiu'a of ram i'l’Oiii tlia iiiiddla oj' .)idy to tlia iniddlr of Sap- 
tanibar j^-ava tlia plants a sat-Taak aveu on canal inioaUnl lands 
and caiisad a yarying aiiinuiit of loss on unirrig-atad lauds, jturino 
tills tiina, two ])i'sts war(‘ at woik, tlu‘ aotlon Moiiiloonai- in tlia 
Jliahiin Uoloiiy, ilia cotton apliis {hh>) tliron^'lioiit tln^ Province. 
Pliasa ])asts furtliar neakaiiad tlia ]dants at a critical iinnn Tut liaU 
disajipaai'ad liatora tlia Sajitcnihi'i' rain fall. Afti'r lli<‘ rain, tlia 
cotton <j:raw laxuriantly witli tlia jiroini'-c td' a larn'c crop. TICs 
proiiiisi' wa.s not fulfilh'd. tin' flowi'r Tnds and Mumji' ladls heiio 
de.sti'oyad a.s they forinad by linllworiii,''. yliicli were now foniid :’n 
lar^-a iininlxn'S over ilia ^raatar paid of (ha Ibovinca. So o-iciP 
tins datiiao'a (hat plants actually vigorous and hcaltliy pitulucad 
little or no cotton, and tha final loss of irop is dm- to tliis pest. 
T’lia hollworni is the iinjKirtaut pest, without 'whicdi a full crop 
would ]uY)hahly have h(‘eu oldaiuad, and ihe .fo]lo\^illg pages deal, 
inaiiilr with this insect. 

The Cotton Semilooper Caterpillar [TiirofJir V ft 'i, Sow.). 

This insect was seen as a giCHui catei])i]!ui', ahout one inch 
■long, wliiidi ilafidiatod the cidtoii ])laiits. leaving otil\- (he hui'C 
hranrdies. Tlie plants jiuf out new leaves, but wfue wcabeiK‘d and 
thrown liack by the attaid;. Tlia caterpillars on cotnphdiiig llicir 
iiietainoiphosis a])paared as white niotlis with lc:ul coloured 
markings, large nunihius of wdiicli wei'c destroyed liy light Irajm.. 
The caterpillars did not reappear ; the outbreak is jioficeahle only 
5:.s iiidirafing the aluiojunal charactci of tlie season: fhi.v insect 
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{'itmmon in India generally a Iiarmless caterpillar feeding on 
cotton ill small nuinljins only ; its incTea?;e in snnli largo numbers 
was abnormal and is unlikely to occur in tlie next season. 

Cotton apliis (fcln) is a post universal in India on cotton, 
fv appears lu liav(> increased rapidly during August, scrionslv 
infesting tlio cotton plants. As ilie individuals are all females 
which produce living young at a rapid rate, tlic increase of this 
])est is very rapid if food is plentiful. The young themselves 
arc eapalde of I'eproduciug after a few days, so that a few aphides 
can, ill a sliort time, givi' vis<> in a vast number. Those spread 
over the fii'lil. constantly feeding and reproducing; they extract 
the sa]i from tlie leaves and young shoots, weakening the plant ; 
tliey also dvo]) a sweet lifpiid on tin* leaves, which dries to a 
gnininv eovering in which a Idaek mould lives : this black mould 
glv(>s Ihe braves a .sooty ajipearaiice whlcb is verv siriking and 
which is probalily the tirst sign ot a^ihis seen by the cnltiva^.ors. 
A])liis is eheekeil by (oiemies, winch fceil upon it, and whicli this 
scasdii ]iiobab]y came in Ihe normal manner. Apliis was probahiv 
distroycd before th(' rain fell iu 8o]vtenibev. iliongli tlie cultivators 
ludii^ve tlic rain washed it away : the rain waishod off the black mi 
tbe leaves, the evident sign of aphis, wliicli remained on after 'he 
insects llnanselves wei'(‘ destroved liv their mUMuies. In November 
only small (juantifies of aphi.> rcmaiiicil, and ihe ladvhird beetb^s 
wbicli feed on aphis w'ere conimnn in the fields. 

1. A])his is not an insect thaf can be readily checked when it 
has a good hold of a eroj). except hy its natural enemies: if aphis 
is to he checlo'd artificially, prompt measures must lie taken iu 
good time, Tl may iu time bi' possible to {'dueati' the rvnl to the 
pitch of looking out for the first colonies of the a])his and 
defdroyiug them (a very easy matter), but this cannot be exju-cted 
at present, Xor can any practical method lie devised of increasing 
the beneficial insects whicli destroy aphis or of hringing tliem npnn 
the scene earlier. I helieve this will be possible iu tbe future 
when a sulficient staff is available in each province, but it cannot 
be attempted now. 'N’o remedy for aphis can he advised for 
general use, and progress ran be, made only by spreading informa- 
tion about flic beneficial insects ami by experimentally checking 
aphis on the Lvallpnr Tarm. 
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Cotton bollworm [I'^arun iniuluna, Boial,). 

0 . Tlie rain of September fell on cotton ^\•eakenefl by want of 
vain anil by the ravages of apliis. Tlie plaut.s appear to have then 
gvowu vigoruu.sly and conimeiiccd to put out tlower buds a little 
later in tlio season than usual. At tliis time, bollworm iSundi) was 
hist seen, this pest continuing in evidence until the cold stopped its 
work. The life liistoiy of bollworm is briefly as follows -The 
moth hn-s eggs singly on the flowers, the buds, tlie bolls, the leaves 
or the Inacts ; from eacli egg conies a small cater])il]iir whicli feeds 
l)y preference first in the flower bud ; each little bud is eaten out 
and tlie partially grown cateiyillar tlien enters anotlicr bud or, if 
availab](', a green boll. A\Mn*ii full grown, tlie catio-pillnr spins a 
silken cot'oou ill the boll, on the bract, on tlie leaf, or, in uiiirrigated 
laud, in the soil: within this it turus to tbc' chrysalis and after some 
(lays emerges as a niotli. The fonr stage's can all be found on a 
siiig'le plant, tlu' niolh lying Jiiddeii by day and hying in the 
('\ enmg a tier dusk. 

(i. Tliere are in India fliiei' disllncl species of bollworm ; fwo 
are (‘ailed ' s[)otte(l bollworm' and are d isl ingiiisliab’b' only as 
moths. Tlif’se l)(dlw(irins me sliorl and llii(‘k s(‘j, coloured in 
whity brown when young, in blotches of whitish giemi. black and 
yellow when full grown : (In^v ('iinuge as ilia moth with pure green 
foreuiiigs {Kfn-ios. insuhnut . lloisd.i and 'dli a mnlli witli buff fore- 
vings \vi1li j> longitudinal band of green fohia, Stoll). 

The lliji'd bidlworni is a sb'nd(']' caleniillnr. wliite when yoillig. 
pink wlien full grown. 'I'his enieiges as a small dark brown niinli 
{(h'Ji cilia ;}a.^.<\jiaciia, Saniid.), As a rule, these three species art' 
in fairly e(|nal numbtu' in cotton in India : a peculiar fcatun' of 
tJie ]nese7d case is that the only species common was Kano'- 
7iuuiuua. tile two otlu'VS, Eaiias falda and ^.UJcvliia . 

being aljseiit or preseiit only in nuiniai and very small numbers. 
The damage to cotton was actually doi\e by /reen/.y infatlarw. and we 
may neglect ilie other two s])ecies in discussing this outbreak. 

7, Tim (hi mage causml f(> cotton :s .shown ill the reports of 
district officers. An att(‘iiipt was made to esfiiiiate the actual sta-e 
of things by conniing the |)i oport ion of buds and bolls actunllv 
infested by ludlworms in tin' field, ('onnts wero made by myself 
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and tile a.>>ist;ui( in scvina] phuM'S and tlin fol](n\iiig* figures are 
etnainnd : — 


Lyailpuv . 

. 'd'li i\LtH( kt'd out of 

794 nr 

45 

per cent. 

,, {lolls only) 

. is: 

7 OS 

69 


Tul'a Tek {Sail'll 

. 21 1 

590 

Bo 


itt(d(au 

. 54 

114 

38 


tSiugodlia . 

. 279 

Olit) ,, 

49 

,, 

Vab-fal 

IS 

21G 

18 


Ksrnal 

. :iiT 

479 

46 


Ib.hmk . 

. t'i8 

223 

24 


I'niliida 

. l;4.! 

2S3 

4S 

„ 

Siali^ot 

. 43 

227 

19 


Jul-uiKlnr . 

97 

237 

41 


A'! vitsiu' 

> 7S 

223 

35 


lAhiirL' 

■ 201 


66 


JlnziifTaigai'li 

. '■''.'i 

2SG 

35 


Deia Gic.izi Kiuui 


(>'3 

29 


'riiese. figures liave 

no relative value, but 

illustrate 

the 

ac'tual 


>\-(irk ot bnilwoi in ; winnn, as ut ]jyall}nu', 4 ') per cent, of tlie buds 
and bid Is U(‘i-o actually Infi'stod at one time, we cun real iso how it 
was tlial not one 1 )U <1 or boll luiglu escape and tliat withiiv a cveek 

the wliob* number of buds iniglit be destroyed and ttie plant cotn- 

pelled to form new ones. This shows the way in wliu h the cotton 
was desti'iived : as the bnds formed tliev were eaieii and fell off ; 
till' few (luit e>ea[u‘d fo tlowc'i and .foi m bolls were eatc-n as bolls 

and either tell oil or ojiened piejuatiirely and gave useless cotton. 

( *asual inspect ion ot a field showed notnlng but unwonted absence 
of tlo'.\eis and bnll>; eat'cttil examination of individual buds and 
(mils shov.i'd the presence ol: bnllworms in every stage of their life 
liisTovv and revi'aled how it was that sucli vigorous jdaiits yielded 
little or no actual jivodnce. 

8. d'he origin of lliis vast iinmi)er ot bollwmins is a tnalfev of 
vital impoitance. tliat may be ('xplained (piite simply. o may 
(iViiu .i;or (he moment tin* minor Imllworms and diseuss only Eoriafi 
whosi' increase led to the failure of cotton. When, rhe 
cottMti coiiimcnceil (o form buds, there iiiUsV have been a cousider- 
alile iiuiiiIh'I- of insects already in the tields, which as they emerged 
as moths coiijded and the fe.males then laid eggs on the flower buds. 
Ib'fnr::- the cotii.ni formed tlowor buds, {he insects wore in (1) the 
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g'm'ii sliouts of cotton and (2) tlio hlinnli plants. Tlie bollwonu 
boros in tlie given slioots of cotton wlicn bulls and liuds arc not 
availaldo and can oven live upon Uio cotton loaves, tkongli it raridy 
does so. It also ioeds upon the I'ruits and (^raudy) on tlio steins of 
the hhiinli plants [lithi.^ais. us). During tlie niontlis 
jiivcodiiig tlio forniatiou of tlio ttowan- buds of cotton, the post was 
tnvediiig normally in these two plan Is. Tlie rate of ineroa.se of the 
bollwonu is large, if unolieckod, and it is neces.sary to realise 
preid.soh' what thi.s is. A niotli in captivity hiy.s from dO lo 70 eggs, 
normally about (iO. I believe a larger niiinlier is laid in tlie field 
under nornial coiiditioiis, but it is .^afo to assunu' tin' figure 00 as 
the uumlier laid. A single pair of moths ('merging from their 
cocoons on the 1st May would produce 00 egg.s. Tlresc become GO 
moths about the 1st dune, oli which tlO ari' f('males and lav 1,800 
('ggs. On the Jst duly tliere ai'(' 000 females laying ('ggs and tliev 
luv dd.OOO eggs, wliicli on tlit' 1st August yield 27,000 b'lmilcs, 
laying 1,020.000 eggs. (On (he Tst iSeptciiibcr 810,000 female 
moths ('UU'rge and lay 48,GO0.i)0() eggs. This is the maximnni late 
ot incri'ase it none die and hall are females, whicli all find mates. 
The can.se.s \\ hieli [irevcmi tlijs increase occurnng are manifold, and 
i!” need not lie suppusi'd tliul sucli a rati' of increase actually occur- 
red: It shows, liuwever, xsliat llu' iiieri'ast' ol: a fexv moths may 
aiuoiiiit to under fax'ourabli' eireumstaiiei's. "Idn' figures art', in 
generations. 2: 00: 1,80(1: -VI, 000 : ]di20.0()0: 18,000.000. 

H'weiity moths [um ai'K' emeigiiig in tin* eadton in August would be 
ri'.sj)(iii.>j})b' for .>om(' 18,000 boll worms [au' acua^ in tlie sc'cond gemu'- 
a'tion that ajipears in tlu' end of Se])T(‘iiiljm' ; the incri'ast' llu'ref'oT'e 
ot twenty lioliworms pi'r acie In the lotton tit'lds in .^.iigmst would 
liav(‘ bi'on far m(,ire tliau tlu' numbin' ivijiiired to destroy I'verv bud 
and boll in those fi(dds, and it is not iinrmi.sonable lo imagine that 
tins small numb('r oceurred in an aci'e of cotton in August. 

9. This high lafe of increase is normally checked in three 
\\ ays ; — 

((/) Vood is not always a’^aibOde, and tlu' moths have difhcnlty 
in :hnding plants on which to dejiosil their egg.s so that the young 
may find food when tlu'y hat(di. 

(ui The larvm are attaclo'd liy ]unasit(^s wliicli desiroy them. 

[cl Tlie mutlirs aid larva' are attacked by enemies, pidncipally 
birds. 
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In ilie present ease (a) tlie cotton, as usnal, supplied abundant 
lood >vli(‘n it cmnmeuced to ioiin buds ; ih) jiarasites were markedly 
abseil } ; and (rj exceptiti^>' in tlie -llu'lnm anil Clvenab Ctdonies, 
birds and similar checks were probably present in normal number, 
ilie peculiar ieatiire oi tlie present case is tlie absence of parasiles ; 
this is Very marked and is a most sii iking' eireumstaiice. Xormallv, 
when the Imllworms iuerease with pleiitiful food, their parasites 
increase nioix* ra])idly and laa'p down tlieir numbers. The parasites 
are in fact the piiiicipal check on increase, and had they been 
jo'eseiit in iiorinal (piantities the bollwoiin would jiroiiably luive been 
checked. I have persmially examined u lurg'e number of bolls in 
the fields ju the .ilielum ami Cheiiah Colonies and in the ilissar 
Disti'let: a large number of boll worms wiuv sent to Pmnv and reared 
fhere; in almost all cases the abseiu-i' of jiavasites has been con- 
firm ‘.1, and I attribu'ie the great increase of the bollworin fo this 
fact, 

10, The bollwoi'in in India lias three distinct parasites; a small 
ichneuiiioii Hy (iUiofjdA Lrfrojjt, Ashiii.') which is the ])rine!pul and 
most abundant one, increasing i'a[iidlv and dcstioving a verv largo 
])rnpr)rti(m of liollwnrnis in normal voais: a vellow iclnieuinon, 
found ill small luunlxus, which increases slowly and has little 
Influence ; a Tacliiind tly {/^Icrlajts orlxiif;, AVied.), which lias bedi 
found niily in tiujaral. t )f these the yellow iclnieumoii was found 
in many places in the Ihuijab in vcny small numbers, whilst a small 
number also was n'ai'ed from the bolb\orms sent to Ihisa : liliofjds 
was reai'i'd onlv from bollwrinns ]'(*ceived from Ibubala, Kasnr and 
Sialkot and was not found in tbe field : wa.s not found af 

all. The most importunt parasite which generally checks th.o 
bidlwoi'iii was, I believe, entirely absent from the majority of tlie 
cnttmi distvieis, ft is impossible to account for ibis eNiraordinary 
feature with an\' positive degree of certainty. Tlie only ahnorinal 
circumsfancc fhut I can find is the extreme cold of the preceding 
winter, a cold which may have destroyed while leaving the 

bollworin. This is a bare hy})otliesis but one wbicli is borne out 
by our knowledge of the effect of climatic clianges on insect life. 
It w(‘ seek to account for the abnormal outbreak of bollworm, we 
mar say tliat the abnormal cold almost wholly destroyed the prin- 
cipal check on the hollwonu, so enabling tbe pest to ineroase in a 
inaniier approximating to its inaxiinuiu. 
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IL Tlie fiuluro of (lie c’oltoii crop in 1905 could not bo averted 
bv any practical ineasurcs, and it jvniaiii.s only to consider what 
.^cdienie can be ado])tcd in 1900 to avoid unotber failure diu; to boil- 
worm. The sequence of events will probably be as follows: — The 
ixtllwornis will .spend the winter Jiiliernatiiig in tlie cotton fields, 
o'oiiei'ally us pupa' in tlie cocoons, partly us nunibi'd liollworins or 
niotlis, eitlier on the plants, in the liolls, or in tlie gTound. A\’it]i 
I he advent of the warm weather they will become active and the 
mofh.s will (uuerge to fly about, Tlie larviv will, if food is available, 
(•(Mivinne to feed and become niotlis. Tlie moths will seek for food 
|i!iiiils oil wliich to lay (g'g’s and w ill do so on eoiton or hltiutfl. If 
hhliidi is available, the pest will confinue to breed there until cotton 
i^ availahbn Tn the absence of jiaiasites, tlu'ii' will he the same 
abnoriiial incieasi* of tin' ])est : if ])aia.sit(‘.s are plciitifnl the jjcst, 
will he checked, d’he first ineasnre is to cb'stroy all tlie cotton 
plants lielori' the liibc'riiating insects eiiu'rg'e: tliat i.s, before 
damuiiv dlsl, as a safe ineasiite with a good limit. Tiiere are then 
(lir(‘(' precautions: — 

{</! to jilaiit no hhindi, so as to afford the moth no food plant, 
(5) to iilant hhiiidi as a trap crop at tin* same time as 
cotton or ('arliei', and destroy tlie holhvorm.s : 

(rj to introduee the parasites. 

{((\ lUiindi is grown in smal] qnanlilr as a vegetable from 
Afarch onwarrjs. Kveii a few- plants may in this case be a .source of 
gi-eat -langer. and it is advisahha if jiossilile. to cbeck alisolutely 
llie sowing of any hl/ind/ unless it is with tlie express nlijecl of 
lra[)[)!iig tlie ])e.st. 

{It] Wiiiidi has been grown this year a.s a trap crop with cotton 
011 the Ibisu Kx[)ei'i mental i'arni. ft was sown in alternate rows, 
with col toil, and. sepai’ati'ly. as a border round tlie eotlon. Tlie 
hltnuh frnite<l and the bollwmrnns were found in tlie fruits. Tho.se 
fruits \\r'r<‘ removed and destroyed, .while the ])lant.s wer <3 lefi to 
form new f'riiit.s. The cotton yielded freely, and whilst 4 per cent, 
(d- the linlks of the cotton were attnclo'd. oS ])er cent, of the Jdiiudi 
pods in I'ow's and 80 per emit, of the pods in tlie border rniifained 
i.ollw'orms, often several in each ])od. Tn a clu'ck ]dot of the 
same cotton grown at a di.stance w'ithout Jthiudl, 21 ])er cent, of 
the holl.s were infested with holhvorni. The results of this expert* 
nient bear out the value of the hhindi jdaiits as a trap crop, a 
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foiiclu.sion previously arrived at from an examiiuiiimi of hhindi 
j;*!aiits in the cotton growiiifi' districts, and from a know- 

of the liabils of tlie pest. 1 am of o])ltiioii tliat it is justifialde 
to act on the assumption that hhnuli used as a trap croji -will be all 
cHicient cdic'ek on the hollwoiin, and this is tlie recommendation on 
wtiich I placi' most ndiance in dealing' witli hollworm in 19()G. 
JJhi/uli stiould he sown round the cotton fields at the rate of two 
seeds per ladam (5 ifah h inches) and as far as ■|)ossil)le along the 
borders of all fields jieur eotton. Tin* more hftindi that is sown 
generally the l)elte]', ]n‘ovided that it is pro[)erly treated. It is 
possible that equally good lesults will follow fi-om small nomparh. 
plots of (diindi scattmc'd among the cotton fields and these will he 
iiiort' readily looked aftiw : there will he less daiigAW of plants being 
owwlooki'd if this is (hnitn As thk' pods mature, they must be 
[licked oft and r<mioved : tlu‘ sound ones may he eaten, hut none 
must lj(‘ left on tlu' to rijieti and none must be simply pit'ked 

and left lying on the ground. All must ho destroyed or cooked. 
If hhmdi plants are siniph' sown and negleetkul, the moth aviII 
{'mergfe and will attaiA cotton it it is available. If there is danger 
that the pods will not he picked oft it will lie hettei' to cut oil tlu' 
wdiole plants after a stated time, say in August or wlum the pods 
ha\A' grown lurg'e to ('iisure the hollworm in tlu^ jimls IxMiig removed 
and destroy<‘d. 

(r‘) I'lie introduction of the [)arasLt(‘ can be effected by sending 
infested bolls to the various dlslrlets and jiermitting the parasites 
to dy aw'ay into tlie fields, Tln^ difficulty will he to find a sufficient 
Muiulior of tiol's of (uitton or hhrndl ]iods containing ])aia.sitisod 
hollworuis : a larg-ts numhm- can ]ir()hat)]y lie sent from the Pusa 
Exqimlmental Eariu. and possibly arrangeuieiits can he made to 
grow hhindi as early as possible in the T"mha1a or Sialkot district, 
with a view to supplying parasitised holhvorms to other districts, 
d'lie procedure would he to grow the hhindi as early as tlie season 
permits, sending consignments nf liollworm infested pods to con- 
venient centres. The bolls on arrival would he hejit in boxes or 
any rom'enieiit rinaqitaeles covered witli cloth: if parasites emerge 
from the hollworuis, they may he lilnwafed by placing the box in 
tlie njien and lifting the cloth In the daytime, wdien ilie parasites 
will fly away and the moths will not. As an aliernative the para- 
site iireeding boxes in use in Piisa may 1 h‘ emyiloyed ; these 
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cunsist of plain wood boxes with a slkliiig cover of wire gauze of 
a mesh suliicient to permit the paras ius to escape uud not the moths ^ 
iu this wdy the niunbers of tlie boiiworiii are nut increased and 
the parasites are reudil}' disseminated. I am not of opinion ihac 
very much can be I'lVected by re-mtrudueiijg parasites, as the prac- 
tical dilliculties arc very great and a larger sialt would bo reijUirod 
lo do so efficiently ; it will, howe\'er, be of value in th(i eniJ, and 
even if little cun be expected this season, the parasite should be re- 
introduced at as many centres as possible. 

12. if the cotton plants gruAViug in January are destroyed, if 
no bhindi, is sown in tlic summer and if blundi traps are inleiljgenlly 
used with cotton crops, i anticipate a complete ebeekmg of the pest, 
it is not to be expected that this will be so tiiuruugh that all will be 
killed, and the degree of inteiligeiice with wiiieli the blundi traps 
Will be used will vary, ilere and t here cotton will probably suiter, 
and iu ibis case the cultivator may be urged to kill the pest liimself ; 
ail active and iuteliigeiit cultivator would go o\er his plants one 
bv one and pick off all inleslL'd biiiK. Alter many liuiiis spent 
in this wdi'k, I ludieve it is >vell \vithiii the scO]ie of any eiiUivator 
to cheek his boll worm even if his biundt, trap fails ; the work is 
laborious but dues nut lake long and good icsitlts would follow 
from I Ills direct remedy if taken up vigorously. 

Dusky Cottou Bug [Q.c^caavan-^ laei'Ks, Kirby). 

lo. During my tour iu the runjab, 1 was slruek with the great 
prevalence ol the insect known as tin; Dusky Cotton i^ug [O.VijcauL- 
iius ivirliy). There was an immense amount of this little 

insect feeding iu the open bolls of cotton and destroying the seeds. 
The great increase of this pest is probably due to the great number 
of partially destroyed bolls left hanging on (lie jilaiits. Xormally 
this inseei, which feeds on cotton seeds, cannot multiply very 
largely as the cotton is regularly picAed ; the hug can feed only in 
open boils and is dependent upon tbeiii for food and for the power 
to increase. This season so many open bolls were left on tlie jtlants 
that the bug found food and multiplied ; not only did it attack the 
damaged bolls but it infested the sound ones, and, in Hissar and 
Hansi for example, the seed of the cotton was ])ickcd had 
been to a large extent suc-ked out by this pest. Siudi seed Ls if 
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attacked not of full weiglitj the oily matter being sucked 
out by the bug ; ii badly attacked the seed fails to geiininatc and 
is useless. The matter aheots the cultivator in two ways: his 
|u-oduce is lighter in weight and, selling it as lint and seed together, 
he loses in gross weight ; a proportion of liis seed is not ht for sowing 
either failing to germinate or giving a weak seedluig. This insect 
i.s readily checked if the cultivator can be urged to pick bis bad as 
wc'll as bis good cotton ; if, when the cotton is picked, the bad bolls 
wore put into a bag separately and destroyed, the bug would be 
cliecked and tlu' seed of the good bolls would not be injured. 
Furlher, ])ad seed can be removed very readily from the good seed 
If the ginned seed is pickled,’^ that is, rul)bed with a mixture 
of water, cowduug and clay, and then thrown into water, when the 
wholly bad seed lloats. This simple test separates the bad seed ; a 
large amount of seed thus treated lias beem examined seed by seed 
to verify this. The following figur('S were obtained, in each case 
out of 1,000 seeds. The first column shows tlie number that 
floated, the second the actual number (out of a second thousand) 
found bad by splitting open eaeli seed ; — 


Hansi 





160 


Hiss*ir 





2i0 


Julliindur . 



, 


88 

97 

Sialkot 





173 

lOO 

UndaU 





181 

176 

Kasiiv 





537 

511 


This seed was in all cases the ordinary seed obtained from 
g’inning mills, not especially selected. I belie\'e tliat better seed 
and more weight of produce would be obtained if the cultis'ators 
could be induced to carry out tliese simple measures, and I would 
urge that where possible they should be brought to the notice of 
the more intelligent of the cotton cultivators. 
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